Abstract-Variations in genomic DNA content, or aneuploidy, are a well-recognized feature of normal human brain development. Whether changes in the levels of aneuploidy are a factor in Alzheimer's disease (AD) is less clear, as the data reported to date vary substantially in the levels of aneuploidy detected (0.7-11.5%), possibly due to methodological limitations, but also influenced by individual, regional and cellular heterogeneity as well as variations in cell subtypes. These issues have not been adequately addressed to date. While it is known that the DNA damage response increases with age, the limited human studies investigating aneuploidy in normal aging also show variable results, potentially due to susceptibility to age-related neurodegenerative processes. Neuronal aneuploidy has recently been reported in multiple brain regions in Lewy body disease, but similar genomic changes are not a feature of all synucleinopathies and aneuploidy does not appear to be related to alphasynuclein aggregation. Rather, aneuploidy was associated with Alzheimer's pathology in the hippocampus and anterior cingulate cortex and neuronal degeneration in the substantia nigra. The association between Alzheimer's pathology and aneuploidy in regions with limited neurodegeneration is supported by a growing body of in vitro and in vivo data on aneuploidy and beta-amyloid and tau abnormalities. Large-scale studies using high-resolution techniques alongside other sensitive and specific methodologies are now required to assess the true extent of cell-and region-specific aneuploidy in aging and neurodegeneration, and to determine any associations with pathologies. 
and mental retardation as well as to high risks of cancer 48 (Kajii et al., 2001; Jacquemont et al., 2002) . 49 
GENOMIC DIVERSITY IN THE NORMAL BRAIN
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Neural genomic mosaicism has previously been identified 51 in the embryonic mouse brain whereby approximately 52 33% of proliferating neural progenitor cells in the 53 subventricular zone displayed aneuploidy (Rehen et al., 54 2001). Although recent single-cell sequencing data did 55 not replicate these findings (Knouse et al., 2014) , signifi-56 cant genomic variation has been identified in normal 57 human brain development (Yurov et al., 2007; Iourov 58 et al., 2012; Bushman and Chun, 2013) (Peterson et al., 63 2012), which is known to be an essential process for the 64 control of cerebral shape and size (Haydar et al., 1999) . protein synthesis (Torres et al., 2007; Yang et al., 75 2003a,b).
76
Aneuploidy has also been demonstrated in the adult 77 mouse and human brain, albeit with an estimated lower 78 frequency (Rehen et al., 2001 (Rehen et al., , 2005 at cell cycle re-entry (Mosch et al., 2007; Westra et al., 90 2008; Yang et al., 2003a,b) . In contrast, more recent stud-91 ies using single-cell next-generation sequencing report 92 much lower levels of neuronal aneuploidy in the adult 93 human frontal cortex ((McConnell et al., 2013; Cai et al., 94 2014; Knouse et al., 2014; van den Bos et al., 2016) 95 see early in both familial and sporadic AD (Arendt et al., 2010 (Arendt et al., , 185 2015 Boeras et al., 2008; Bushman et al., 2015; Potter, 186 1991; Geller and Potter, 1999; Chen et al., 2010; Iourov 187 et al., 2009; Migliore et al., 1999; Mosch et al., 2007;  188 Vincent et al., 1996; Yang et al., 2001; Yang et al., 189 2003a,b; Yurov et al., 2014 ) (see Table 2 ). Previous stud -190 ies have also demonstrated a 1. 
FISH -fluorescent in situ hybridization; CISH -chromogenic in-situ hybridization; SBC -slide-based cytometry; FCM -flow cytometry; FACS -fluorescence-activated cell sorting; ICS-MCB -interphase chromosome-specific multicolor banding; PCR -polymerase chain reaction; NGS -Next-Generation Sequencing. greater (Westra et al., 2008 (Westra et al., , 2009 (Rehen et al., 2005; Iourov et al., 2009; Faggioli et al., 352 2011 Faggioli et al., 352 , 2012 . More recent studies using whole-cell abnormal protein production and deposition, and hor-404 mone changes to name a few (Kruman et al., 2004;  405 Kuan et al., 2004; Rashidian et al., 2007; Atwood and 406 Bowen, 2015 (Iourov et al., 2009 
